Optical Coherence Tomography Vulnerable Plaque Segmentation Based on Deep Residual U-Net.
Automatic and accurate segmentation of intravascular optical coherence tomography imagery is of great importance in computer-aided diagnosis and in treatment of cardiovascular diseases. However, this task has not been well addressed for two reasons. First, because of the difficulty of acquisition, and the laborious labeling from personnel, optical coherence tomography image datasets are usually small. Second, optical coherence tomography images contain a variety of imaging artifacts, which hinder a clear observation of the vascular wall. In order to overcome these limitations, a new method of cardiovascular vulnerable plaque segmentation is proposed. This method constructs a novel Deep Residual U-Net to segment vulnerable plaque regions. Furthermore, in order to overcome the inaccuracy in object boundary segmentation which previous research has shown extensively, a loss function consisting of weighted cross-entropy loss and Dice coefficient is proposed to solve this problem. Thorough experiments and analysis have been carried out to verify the effectiveness and superior performance of the proposed method.